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ADULT BODY SIZE AND SURVIVORSHIP IN A FIELD
POPULATION OF AEDES TRISERIATUSL
S. V. LANDRY, G. R. DEtr'OLIART AND D' B. HOGG
Department of Entomalagy, Uniuersity of Wisconsin, Madison, WI 53706
ABSTRACT, Aedcs triserinr,ur pupae, host-seeking, and ovipositing females were collected at a
southern Wisconsin site endemic for La Crosse encephalitis virus. The host-seeking and ovipositing
females were age-gxaded by the Detinova and Polovodova techniques, respectively. Wing lengths were
determined for alfmosquitoes. Wing lengths of the mosquitoes collected as pupae were predicted from
pupal weight by a simple regression equation, There was sigrrificant seasonal variation in body size-of
itdirlt fe-it"., 6ut no itrong evidence ihat increased size was advantageous to surival. It is concluded
therefore that the potentiallength of infective life ie not affected by the gize of the adult female.
INTRODUCTION
The relationship between adult body size and
vector capability of female mosquitoes has at-
tracted increasing attention by researchers. Size
may influence vectorial capacity by: 1) affecting
life table parameters and/or 2) affecting the
ability of the mosquito to become infected and
to transmit a pathogen. Large size was experi'
mentally linked to increased survival rates in
Aedes triseriatus (Say) and. Culpx torsalis Co-
quillett by McCombs (1980)'  and Reisen et al.
(1984), respectively. Until recently, however,
field studies of this relationship were generally
lacking. Hawley (1985) reportedthat, in general,
larger adult A e. sierrensis (Ludlow) females lived
longer than smaller ones. Haramis (1983) noted
increased parity rates amonglarye Ae. triserintus
compared with those of small ones and suggested
that these rates indicated longer survival or
increased bloodfeeding success with increased
size. Similarly, Nasci (1986a) reported increased
parity rates with increasing size in 3 floodwater
species, Psoroplwra columbiae (Dyar and Knab),
Ae. atlanticus (Dyar and Knab), and Ae. uexans
(Meigen), and one permanent water species, Cr.
salirwrius Coq. In a more extensive field study
of Ae. aegypti (Linn.) in a Louisiana tire yard,
Nasci (1986b) obtained similar results, The av-
erage wing length of adults reared from field-
collected pupae was significantly less than that
of host-seeking nulliparous individuals, which,
in turn, was significantly less than that of host-
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seeking parous females. These results suggest
increased frtness with increased adult body size.
In a mark-release-recapture experiment involv-
ing both medium-sized and large Ae. triseriatus
and Ae. Iundersoni Cockerell, Walker et al'
(1987) found no effect of size on daily survivor-
ship; however, due to rearing difficulties, they
were unable to investigate this relationship in
small mosquitoes.
A trend toward enhanced transmission rates
in relatively small mosquitoes has been reported
for a number of virus-mosquito relationships.
Grimstad and Haramis (1984) reported in-
creased oral transmission rates of La Crosse
(LAC) virus by small Ae. triseriatus mosquitoes.
Patrican and DeFoliart (1985) confirmed these
findings and demonstrated higher transovarial
transmission rates in small Ae. triseriatus mos-
quitoes. Baqar et al. (1980) similarly noted de-
creasing infection rates of West Nile virus with
increasing size of Cx. tritqeniarhynchus Giles,
although the differences were not statistically
significant. Takahashi (1976) found that when
Cx. tritaeninrhynchus were reared under differ-
ent nutritional regimes, well-fed lawae yielded
larger adults that secreted Japanese encephalitis
virus at a reduced rate.
The objectives in our studies were to deter-
mine: 1) the size range of adult Ae. triseriatus
females in the field, 2) whether the size range
changes throughout the season, 3) if increased
size confere an increased probabilif of survival
and successf-ul completion of the various phys-
iological events in the life of an adult female,
and 4) if vector size is an important factor in
the epidemiology of LAC virus.
MATERIALS AND METHODS
Mosquito collectinns, Ovipositing mosquitoes
were collected on the R.P. and M.G. Hanson
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farm in south-central Wisconsin (Iowa Co.) us-
ing the female-retaining trap described by Lan-
dry and DeFoliart (1987). These collections were
made throughout the field seasons of 1982
through 1985.
Host-seeking mosquitoes were collected in
1985 using the trap described by Landry and
DeFoliart (1986), and in 1986, with this trap
following removal of the plastic crisper and low-
ering of the circular cover. Carbon dioxide, re-
leased at a flow rate of approximately 1.0 liter/
min from pressurized cylinders, was the at-
tractant. Six traps were operated initially, but
after 3Vz weeks the 2 least productive traps were
removed. The trapped mosquitoes were collected
daily from June 20 through October 13, except
for one week, when the traps were not in oper-
ation because of a lack of COr.
A census of 10 tree holes on the Hanson farm
was conducted from April 24 to October 8, 1986.
During July, August and September, the tree
holes were checked twice weekly; the remainder
of the time they were checked weekly. The tree
holes were completcly emptied and usually
rinsed with a portion of the collected water. The
entire contents were brought back to the labo-
ratory, where the larvae and pupae were
counted. The pupae were blotted on a paper
towel and weighed; the larvae and the water
were returned to their original tree holes. Adults
were allowed to emerge from the pupae in small
containers attached to the trees near the tree
holes.
Determ.irwtinn of size of emerging fernales. Pu-
pal weights were transformed to predicted wing
lengths for emerging females using the equation:
wing length = 2.2L * 0.0329 (pupal weight), (R'
= 0.835; P < 0.005). Pupal weights were in
milligrams and wings were measured in milli-
meters from the axillary incision to the apical
margin, excluding the fringe scales. This equa-
tion was calculated from wing measurements of
a sample of 56 females which emerged in our
laboratory from pupae collected in the field.
Dissectinns an'd. mcasurements. Parity of mos-
quitoes collecterl in COr traps was determined
by removing ovaries in a drop of mosquito saline(Hayes 1953) and observing tracheoles with a
compound microscope (x250) (Detinova 1962).
Dissection of ovipositing mosquitoes was ex-
plained by Landry and DeFoliart (1987).
Wing lengths of mosquitoes were measured
using a dissecting microscope with an ocular
micrometer. Mosquitoes that had both wings
frayed were not tabulated. Individuals for which
parity or the number of gonotrophic cycles could
not be determined, but whose wings were meas-
ured, are included in the not determined cate-
gory in Table 1. Mosquitoes were divided into 3
size gtoups: 1) small females with wing length
< 2.90 mm; 2) medium: wing length from 2.91
to 3.65 mm; and 3) large: wing length > 3.65
mm. To detect subtle trends in survivorship, the
host-seeking females of each year were further
sorted by wing length into 11 size classes. Except
for one size class which was 0.2 mm in range
size classes were 0.1 gradations from 2.8 mm to
3.8 mm, with two additional classes being
<2.80 mm and >3.80 mm. This yielded approx-
imately 200 females per size class. In analyzing
changes in wing length during the season, wing
Iength and Julian date of capture for the nullip-
arous and uniparous females were used for the
host-seeking and ovipositing females, respec-
tively.
To allow for the comparison of our data with
previously published results, the wing measure-
ments that were made from the axillary incision
to the apical margin (wgl-a) were transformed
to correspond to measurements made from the
base of the costal vein to the apical margin (wgl-
c) using the regression equation: wgl-a : 0.0944
+ 0.880 (wgl-c). (R'  : 0.991; P < 0.005). In
addition, wing lengths (wgl-c) were transformed
to dry body weight using the equation of Mc-
Combs (Fish 1985): dry weight = 0.009 (wgl-c)3
- 0.017.
The coefficient of variation (CV) was calcu-
lated on values converted to dry weights by: CV
: (standard deviation) x (100)/mean.
Determinntion of suruiual rates. Tllre parous
rate was used to determine the survival rates.
According to Service (1976), the parous rate is
equal to the survivorship per gonotrophic cycle
provided that recruitment into the population
being sampled is constant, or in the case of a
seasonal mosquito such as Ae. triseriatus in
southern Wisconsin, that the population is sam-
pled from the onset of emergence to the end of
emergence. This criterion was met by sampling
virtually from the time that host-seeking indi-
viduals first appeared until the end of the season(when collections of host-seeking mosquitoes
diminished to less than 0.25 females per trap per
dav).
Determirwtion of bbodfeeding success. The re-
lationship between size and bloodfeeding suc-
cess was examined by comparing the distribu-
tion ofthe wing lengths ofthe partially engorged
host-seeking females collected in 1986 to the
unengorged females collected in the same year.
The wing lengths were divided into 14 size
classes and tested for independence with a 2 x
14 contingency table.
Data analysis. The average wing lengths for
the yearly collections were compared by analysis
of variance and the Student's t test (Table 1).
Significant seasonal changes were determined
by Student's t test using two weekly averages,
at least one month apart. The relationship be-
tween size and survivorship was tested using a
2 x lL Chi-square contingency table. The vari-
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Table 1. Wing lengths of female Aed.es triserintus collected in Iowa Co., Wisconsin' 1982-86.
Number
Mean wing
length
(mm)Physiologicalage
Range
(mm)
Coefficient
of
variation
EmergiA G986)
Host-seeking
1985
Nulliparous
Parous
Not determined
1986
Nulliparous
Parous
Not determined
Totals
1985
1986
Ouipositing
1982
Uniparous
Biparous
Triparous
>Triparous
1983
Uniparous
Biparous
Triparous
>Triparous
1984
Uniparous
Biparous
Triparous
>Triparous
1985
Uniparous
Biparous
Triparous
>Triparous
395
844
1,914
384
384
76
592
1,082
240
t26
6
.t
1
266
26
8
1
618
t29
20
6
3.4? (0.34)r
3.19" (0.31)
3.22' (0.31)
3.28 (0.33)
3.36b (0.36)
3.29" (0.33)
3.26 (0.33)
3.21d (0.31)
3.30" (0.34)
3.1s (0.32)
3.19f (0.27)
3.43f (0.16)
2.e5 (NAf
3.168 (0.32)
3.08s (0.34)
3.28c (0.26)
3.15 (NA)
3.36h (0.36)
3.38h (0.32)
3.34h (0.26)
3.66h (0.46)
2.64-4.4r
2.32-4.05
2.40-4.12
2.70-3.98
2.55-4.28
2.40-4.20
2.48-4.L2
2.32-4.12
2.40-4.28
2.18-3.90
2.92-3.60
3.30-3.60(NA)
2.40-4.20
2.55-3.75
2.85-3.75(NA)
2.48-4.42
2.70-4.28
2.92-3.82
3.00-3.00
2.40-4.L2
2.78-4.20(NA)
(NA)
3t.52
5t.42
50.91
49.29
49.72
51.16
50.00
52.50
46.35
21.85(NA)
56.78
62.44
40.37(NA)
51.51
48.4L
38.10
47.61
52.54
45.08(NA)
(NA)
245
35
I
1
3.23i
3.34
3.00
3.15
(0.33)
(0.32)
(NA)
(NA)
1 Mean (standard deviation)'
2 Means'with different letters are significantly different:
a  t :  - 0 . 9 9 , d f  : 7 6 6 , P = 0 ' 3 2
b.c t  :3.69, df:  1155, P = 0'0002
d,e t = -?.46, df = 1768, P < 0'0001
f fz = 0'81, df = 134, P > 0'10
g f.z : L.43, df = 299' P > 0'10
h fs : 1.02, df = 776' P > 0'10
i,i t -- -14.74. df = 35' P < 0'0001
3 Not applicable'
ances were tested for equality using Bartlett's
test for equal variance. Parity rates for 1985 and
1986 were compared using a Chi-square contin-
gency table. The results of pair-wise Chi-square
iomparisons of the parous rates are shown in
Tabie 2. Signifrcance was assigned using a Bon-
ferroni coriection of 0.05 divided by the number
of comparisons made.
RESULTS AND DISCUSSION
Size range. A total of973 pupae were collected
and weighed during 1986, of which 395 were
females. Wing lengths were obtained fot 2,759
host-seeking iemales collected during 1985 and
1986. A total of 1,694 ovipositing mosquitoes
were collected from 1982 to 1985. The wing
lengths of females varied widely, by more than
100"%. The range of wing lengths for emerging
females was calculated to be 2.64-4.41 mm;
those of host-seeking females ranged ftom 2'32
to 4.28 mm; and wing lengths of ovipositing
females varied from 2.18 to 4-42 mm (Table 1)'
In field studies by various investigators to
date, the size and size range of Ae. triseriatus
(as measured by wing length) have been fairly
consistent (Table 3). In an analysis of the size
range of 10 mosquito species collected in light
traps in New Jersey (Fish 1985), the weight of
Ae. triseriatus was well within the range ob-
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Wing length (mm) Statistical re-
sults
Table 2. Wing lengths and parous rates for host-seeking A edes triserintw collected in Iowa Co., Wisconsin.
Small
(<2.90) Medium Large(2 .90<x<3.65)  (>3 .65) x""
1985
Entire year
Number collected
Parous rate
September only
Number collected
Parous rate
1986
Entire year
Number collected
Paroug rate
September only
Number collected
Parous rate
Totals L985 and 1986
Number collected
Parous rate
SO
601
0.500
240
0.529b
L02
0.500
48
0.479.
193
0.668d
55
o.727
295
0.610
T,I7L
0.66r
28L
0.829
L,772
0.612
66
0.470
40
0.300"
35
0.743
0.2t >0.10
7.25 <0.05
NS*
4.96 >0.05 NS
310
0.555f L4.43 <0.005 s
376
0.540 6.80 >0.05 NSi Not significantly different.
O Significantly different.
Results of paired comparisons:
ab 72 :0.40, df : 1, P : 0.52?. NS
ac y2 = 2.92, df :1, P : 0.08S. NS
bc x2 = 7.20, df : t, P = 0.008, S
de x2 = 0.10, df : 1, P: 0.?52: NS
df x': ?.63, df= 1, P = 0.006 S
ef x2 - 18.48, df: 1, .P < 0.001 S
Table 3' Reported wing lengths for {ield-collected, Aedes triseriatus femalee.
Author (year) and
Source of collections Month of (Wgt_"A)" "(Iife stage) colection (mm)
Fieh (1985)
Light trap (adults)
Haramis (1983)
Battery aspirator (adults)
Haramis (1985)
Tree holes (pupae)
Shaded tires (pupae)
Mather (1983)
NR
McCombs (in Haramis 198b)
Tree holes (pupae)
Walker et al. (198?)
Battery aspirator (adults)
NRb
September
May-June
July-August
May-June
July-August
NR
NR
July-September
3.31
3.2L
3.53
3.52
3.38
3.22
3.27
3.35
3.19
'All necessary conversions made.o NR-Not reported.
served in our study. He reported a range of
approximately 0.1-1.0 mg, compared to our
0.104-1.06 mC (dry weight). He also reported
coefficients of variation of 86.8g and 29.b0.
which were generally less than our values from
21.85 to 62.44. Haramis (1983, 1984), in 2 studies
of Ae. triseri.allr,o in northern indiana. found that
in September 1981, females mechanically aspi-
rated from the understory bordering a ialvage
yard ranged in size from 2.5L to 4.04 mm (trans-
formed to our method of wing measurement).
Females from pupae collected at the same site
throughout the following year ranged in size
from 2.30 to 4.18 mm (afber transformation).
These values are well within the range we ob-
served at our field site (Table l).
Seasorwl size uariatian At our study site, it
appears that the mean size of emerging, host-
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seeking and ovipositing Ae. triseriafus decreased
as the season progressed. In most collections,
this decrease was followed by an increase in size
later in the season (Fig. 1). In all cases, the
collections were dominated by large and me-
dium-sized females (Fig. 2). Peak collections of
small individuals occurred in the middle of the
season (Fig.2).
Hawley (1985) noted a seasonal change in the
average size of nulliparous Ae. si'errensis females
similar to that depicted in our data for ovipos-
iting, host-seeking, and emerging females (Fig.
1). Bock and Milby (1981) reported that the
average body size of Cx. tarsalls females de-
creased during the frrst 2 months of the season
and then gradually increased during the final 2
months. Haramis (1984) reported a seasonal
decrease in the size of Ae. triseriafus males col-
lected as pupae from shaded tires and tree holes
and in the size of females of the same species
collected from shaded tires' He failed, however,
to find a significant decrease in the size of fe-
males collected from tree holes (Table 3)' It thus
appears that for mosquito populatioas studied
to date, there is initially a general decrease in
adult female size as a season progresses. This
decrease may or may not be followed by an
increase in the average size later in the season.
This seasonal size variation presumably results
from: 1) changes in quality of the larval environ'
ment, i.e., increased temperature, larval density,
food quality and availability, production of
growtti retardants, accumulation of metabolites,
and age structure of the resident population
(Fish and Carpenter 1982, Reisen and Emory
197?, Livdahl 1982, and Carpenter 1983) and/
or 2) genetic factors (Livdahl and Koenekoop
1985).
The mean size of females in each group, i.e.,
emerging, host-seeking, and ovipositing, varied
significantly at one or more points durlng e-ach
reason (P in all cases < 0.05) (Fig. 1). Our data
also indicate a significant yearly fluctuation in
wing length (Table 1) and survival rate (chi-
squire value = 47.00, df : !, P < 0.0005). In
1985. survival rates were low and mean wing
lengths were short. The following year' the av-
erage wing length of host-seeking females was
significantly longer and the survival rate signif'
icantly higher. Thus, to accurately analyze the
role of size in population systems, collections
must be made throughout the entire season, and
probably for more than one season.
Size and surviuorship. Analysis of the parity
rates of small, medium, and large Ae. triseriatus
failed to show an increased parity rate with
increased size. In 1985, the rates for small, me-
dium, and large mosquitoes were not signifi-
cantly different for the year as a whole (Table
2). In order to compare results with Haramis
(1983), the collection made during the last week
of August and all of September (the time span
ofhis data collections) were analyzed separately.
In 1985, there was a significant reduction in the
parous rate of large females during this time
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Fig. 1. Seasonal variation in winglength of female
Aedes trberiatus collected in lowa Co. WI. (mean t
sE).
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period. In 1986, there was also a significantly
lower seasonal parous rate for the large-sized
females, though no significant difference was
found when the data were analyzed for the Sep-
tember period only (Table 2). In contrast, Har-
amis (1983) found that significantly more large
gonoactive females were gravid or parous than
were smaller females. He suggested that the
higher parity rate might be attributed to: 1) a
gteater survival rate of large mosquitoes,
whereby parous individuals accumulate at a
greater rate or 2) a greater success of larger
mosquitoes in obtaining a blood meal. He also
reported (1985) that, in a mark-release-recap-
ture study involving 2 size classes of female Ae.
triseriatus, 60% of the recaptured normal-sized
mosquitoes were parous while significantly
fewer-4lVo of the small-sized females-were
Darous upon recapture. He offered 2 explana-
tions: 1) an increase in size confers an increased
probability of completing a gonotrophic cycle or
2) an increase in size confers an- increise in
survival rates.
Nasci (1986a) found that parous females of 2
of the 4 species that he examined had signifi_
cantly longer wing lengths than did nullipirous
females of the same species. He, too, divided his
samples into size classes and found that. in all
cases, the parity rate decreased concurrentlv
with decreases in the size of the females. He
concluded that large-bodied mosquitoes are
more successful in obtaining a blood meal.
In our study, the relationship between size
aad_survivorship was also examined by dividing
the host-seeking females into size classes. a tota*l
of eleven, and then calculating the survivorship(parous rate) for each class. Again, no indication
of increased survivorship with increasing size
was found. Survivorship was found to belnde_
pendent of size (chi-square value = 7.2g, df:
10, P > 0.25) in 198b (Fig. B). In 1986, larger
females had diminished survivorship (Fig. B),
and the relationship was sigaifrcant (chi-square
value : 25.22, df : 10, P < 0.00b).
Hawley (1985), studying Ae. sicrrensis. found
a curvilinear relationship between adult size and
survivorship. For 9 of his 10 size classes. an
increase in size correlated with increased survi-
vorship as measured by parous rate; however,
females of the largest-sized class had a reduced
survivorship.
In contrast to the previous studies, Walker et
al. (1987) found no relationship between size
and survivorship in either male or female Ae.
triseriatus in a mark-release-recapture experi-
ment involving2 size groups, large and medium.
They did note a positive relationship between
the size of the females recaptured and the rate
at which they were recaptured, as did Haramis(1e85).
Another way of looking at the quee'fion of a
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Fig. 2. Seasonal variation in the number of small(<2.90 mm) %medium (2.90 < x < 3.65) I and large(>3.65 mm) Z) sizedAedes triseriatus collected in Iowa
Co. WI.
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size-survivorship correlation is to compare the
sizes of females collected at various physiologi-
cal ages. If size were advantageous to-survival,
the longest mean wing lengths would belong to
the oldest females. Our data did not demonstrate
such a trend. The predicted size of emerging
females was significantly larger than host-seek-
ing females collected in the same year (t: -8.60'
di= 5?1, P < 0.00001). Four possible reasons
are: 1) the tree holes sampled did not groduge
eouallv small females, 2) Iarge host-seeking fe'
-.t". *"t" collected at a lower rate, 3) increased
size is disadvantageous in early adult life, and
4) the regression equation was inadequate for
the smallest pupae collected' Similar results are
seen in Table 3, in which the Iongest wing
leneths are from the mosquitoes which were
colilcted as pupae and allowed to emerge in the
laboratory. AIf other reports are from mosqui-
toes collected as adults. The Iarge averages ob-
tained by Haramis (1985) and Mgcomb,s lj1
Haramis-1985) may have resulted from: 1) dif-
ferential sampling (pupae were collected from
ir"Li"ff Urvat [abitats) and/or 2) increased
adult mortality occurring with increased-size'
Among host-seeking females in our study tn
1985. ihere was tto significant difference be-
tween wing lengths of nulliparous and parous
females. In 1986, a significant decrease was
found in the wing lengths of the "older" parous
females when compared to those of nulliparous
females. Among the ovipositing females, there
were no signifrcant differences in the mean wing
lengths of uniparous, biparous, triparous,.and
qniltip"too. or greater females in 3 of the 4
u""t. st tdied: the only significant increase in
size in older females was found between unipa-
rous females and biparous females collected in
1985 (Table 1).
Nasci (1986b), working with Ae' aPgWtL,
found significant increases in size from emerging
iemaleslcollected as pupae) to host-seeking nul-
liparous females to host-seeking parous f'emales'
Fie oointed out that the collected pupae might
have developed in a less suitable habitat than
the habitat from which the host-seeking females
emerged.
niti"ttv, our data do suggest- that extremcly
small mosquitoes may have a decreased proDa-
bilitv of survival and completion of a given
gonotrophic cycle. The smallest uniparous in-
iividuaiwas z'18 mm, while the smallest females
that were biparous, triparous, or quadriparous
and greater were 2.55, 2.85, and 2'92 mm, re-
."".tlu"fu (Table 1). This would suggest hat the
.--"ff"tt 
".ir. 
class would have a diminished sur-
"Vo..nip; this was true in 1986 though not in
1985 (Fry. 3). An alternative hypothesis that, in
general,the larger mosquitoes are the-^first to
6.erge (Fig. 2) and thus are the most likely to
co*piete m:ultiple gonotrophic cycles would also
explain these findings.
LaCroste encephalitis epi'd'erniology' During
the period ofthiJ studv, 1982-86, there YgIt T1
confirmed cases of LaCrosse encephalitis- in
Wisconsitt with known onset dates reported by
the Wisconsin State Laboratory of Hygiene' The
maioritv of these cases occurred in August and
*lirrJ z *""ks of September. This is the period
in which small-sized mosquitoes are most com-
mon in the field, but' of the 1,768 host-seeking
."o.quito"t during this period, only 214 (12'l%l
were of the small class.
Patrican and DeFoliart (1935) noted that
small females, despite their significantly higher
iransmissiott capabilities' produced only 85% as
many eggs per gonotrophic cycle- as 
-large fe-
males. Itt evaluating the ability of a female to
produce infected progeny' the enhanced trans-
mission capabilities of small females thus ap-
pears to Ue initiattv negated !y thglt^^t91*."d
?ecundity. Patrican and DeFoliart (1985) also
found in a laboratory study that the length-of
the gonotrophic cycle was not significantly dif-
fereit between small and large Ae' triserinttts'
In addition, we wete unable to demonstrate a
diminished ability to obtain a bloodmeal by
smaller mosquitoes, for the size distribution of
partially engorged females was found to be in-
dependent of tneit size (chi-squale- vllye =
10:39. df : 13, P > 0.25). This, coupled with our
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Fig. 3. Survivorship of field-collected, host-seeking
Aedei triserintus of various sizes (mean + 95Vo confr-
dence intervals).
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freld data, which failed to demonstrate a reduced
survivorship in smaller mosquitoes, indicates
that the length of infective life is probably not
affected by the size of the adult female. A ques-
tion remairls, however, as to whether feeding
behavior may be affected by size. To our know,-
edge, this has not been studied in Ae. triseri.atus.
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